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Evaluation of Power Saving of Parallel Applications
with Next Generation Low Power Memory

YuTo HosoGAYA,t TOSHIO ENDO + and SATOSHI MATSUOKA® 1

With the increasing demand for low power high performance computing, reducing power of
not only CPUs but also memories is becoming important. In typical HPC environments large
capacity of DRAM is installed to avoid memory swapping, although not all of the memory
is used in many cases. Since DRAM is a volatile memory, such unused memory can waste a
significant amount of power even in a standby state. We propose a next generation low power
system that intends to reduce the DRAM capacity without causing application performance
degradation. In this system, MRAM and DRAM is used as a main memory, while FLASH is
used as a SWAP. Our profile-based paging algorithm optimizes memory accesses by avoiding
1/O with slower memories and using faster memories as much as possible. Results from our
simulation of parallel applications show that the power consumption can be reduced up to
one third, with 30% performance loss.
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